Dowling-Degos disease (DDD), or reticular pigmented anomaly of the flexural surfaces, is a rare autosomal dominant genetic pigmentation disorder (1) . DDD occurs more frequently in women and lesion onset is usually after puberty. DDD clinically presents as an acquired dot-like or reticular hyperpigmentation of the skinfolds, depressed pitted scars in the periorbital region and pinpoint papules with keratin plugs in the palmar, axillary, cervical, perioral and gluteal regions, with a characteristic histopathology (2) . The differential diagnosis includes acanthosis nigricans, Naegeli-Franceschetti-Jadassohn syndrome, confluent and reticulated papillomatosis, Galli-Galli disease, Haber syndrome, reticulate acropigmentation of Kitamura and Dohi, dyschromatosis symmetrica universalis hereditaria and other dyskeratotic syndromes. In 2006 it was established that mutations in KRT5, POFUT1 and POGLUT1 are implicated in DDD (3, 4) .
Hidradenitis suppurativa (HS) is a chronic recurrent inflammatory disease with a multifactorial aetiopathogenesis. Abnormalities in the innate immune system promote a maintained high-grade inflammatory state in response to keratin, corneocytes, bacteria and sebaceous material that is extruded when a pilosebaceous unit is disrupted (5) .
DDD has been associated with conditions such as infundibular cysts, keratoacanthomas (6) and squamous cell carcinoma (7), while the co-occurrence of DDD with HS has only been reported in 6 unique clinical cases (2, (6) (7) (8) .
We report epidemiological and clinical characteristics for a cohort of 15 patients with DDD, concomitantly affected by HS, who attended the Dermatology Services of Alicante Hospital and Sabadell Hospital between 2015 and 2017.
MATERIAL AND METHODS AND RESULTS
Approval for the study was obtained. Data gathered from the medical records included epidemiological characteristics, clinical information (including Hurley Stage and International Hidradenitis Suppurativa Severity Score System (IHS4) (9)) and treatment information. Results for categorical variables were expressed as absolute frequencies and percentages. Descriptive statistics for continuous variables were expressed as means ± standard deviations (SD). Statistical tests were carried out using SPSS version 22.0.
The retrospectively reviewed cohort of 15 patients included 8 men (53%) and 7 women (47%). Mean ± SD age was 43.27 ± 12.36 years. All patients reported a family history of HS and 60% reported a family history of DDD. Mean ± SD age of onset for HS was 15.60 ± 3.69 years. Mean age of evolution was 27.67 ± 14.61 years. A history of acne was reported in 7 patients (47%). Metabolic syndrome, hypertension, diabetes mellitus, dyslipidaemia and pilonidal sinus were reported in a minority of patients (27%, 20%, 20%, 27% and 20%, respectively). Smokers accounted for 80% of the patients and 53% of the patients were overweight, with a mean BMI of 27.93.
Clinical exploration revealed the patients to have clinical findings suggestive of DDD (Fig. 1) . Hair and nails were normal. To confirm the diagnosis of DDD, a punch biopsy was performed in all the patients in either the axilla or the major abdominal flexure (Fig. S1 1 ). Active acne, nodules, abscesses and sinus tracts were observed in 46.66%, 100%, 80% and 33.33% of the patients, respectively. The involved body parts were mainly axillae (100%), groin (93%), nape and back (66.66% each) and gluteal and pubic areas (53.33% each). Infundibular cysts (mean count 6.67) were observed in 14 patients. The most common Hurley stage was II (47%). Mean IHS4 was 9.7.
Regarding the management, during the 2 years of follow-up, over half the patients (53%) received more than 2 types of treatment: 46% received rifampicin 300 mg b.i.d plus clindamycin 300 mg b.i.d for 12 weeks, followed by a maintenance therapy consisting of topical application of either a 1% clindamycin solution or a 15% resorcinol solution 3 times a week; while 40% received either sulfone 50 mg b.i.d or acitretin 25 mg q.d; and 13.33% received adalimumab 40 mg/week. (11) simplified this classification into typical and atypical HS, pointing out that LCA-I patients correspond to the typical HS group, whereas LCA-II and LCA-III patients correspond to the atypical HS group. The atypical category includes normal-BMI men with a follicular pattern of HS, a family history and possibly a high genetic risk profile. Further subtypes -including the conglobata, ectopic and syndromic subtypes -have been proposed by Van der Zee & Jemec (12), who points out that some patients with atypical HS have severe scarring and underlying genetic alterations. The patients in our series fit mostly into the atypical subgroup, characterized by a family history of HS, a current history of acne and trunk involvement. It is noteworthy that the nape involvement -a finding that is uncommon in typical HS -was observed in more than half of our patients. Recently, nape involvement in patients with HS has also been described as an association with DDD (13). However, certain characteristics of our patients -excess weight, involvement of the groin and axillae and a high prevalence of abscess formation -would indicate that they match better with the typical HS group.
Dowling-Degos
In 2015, Wang (14) found that nicastrin and presenilinenhancer mutations occurred more frequently in young men with lesions in the nape area. They suggested that mutations in the gamma-secretase inhibitors of the NOTCH signalling pathway led to epidermal and follicular abnormalities, with consequent cystic hyperkeratosis and epidermal cyst formation -both clinical findings for our series of patients. Since 2006, KRT5, POFUT1 and POGLUT1 have been identified as the causative genes for DDD (3, 4, 15) . Patients with features of DDD who are negative for KRT5 mutations are likely to harbour mutations in either POGLUT1 or POFUT1. The fact that both POFUT1 and POGLUT1 are essential regulators of the NOTCH signalling pathway highlights the importance of this pathway in pigmentation and epidermal differentiation (5). For one patient in our series, a new mutation in the POFUT1 gene has recently been described (15) . The above findings support the idea that mutations in the γ-secretase inhibitors may underlie the concomitant development of HS and DDD.
Considering that these patients have numerous epidermal cysts, retinoids and sulfone are used, although they frequently fail to maintain clinical stability. Biologic treatment is available for patients who fail to respond.
Due to the increased risk of skin malignancies, long-term follow-up of patients with DDD and HS is crucial.
To our knowledge our cohort is the largest one described where patients concomitantly affected by DDD and HS and featured by early age of onset, a family history of DDD or HS and a remarkably high number of infundibular cysts.
